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INTRODUCTION
The Kankakee River has long been recognized as one of the highest-quality
streams in Illinois (Ivens et al. 1981). It supports a large and diverse
mussel population which has been studied intermittently for nearly 100 years
(Baker 1906; Wilson and Clark 1912; Parmalee 1967; Brice and Lewis 1979; Lewis
and Brice 1980; Page et al. [1979]; Brigham, Suloway, and Page 1981; Suloway
1981; Brigham et al. 1984, Kasprowicz et al. 1984; and Wetzel et al. 1985).
In 1983, the City of Kankakee undertook a technical, economic, and
environmental study to determine the feasibility of redeveloping hydroelectric
power at the Kankakee River dam in Kankakee. In addition to serving as a
decision document and guide to action for the City of Kankakee, the study was
conducted in order to satisfy the requirements of the Federal Energy
Regulatory Commission [FERC] preliminary permit, obtained by the City on 15
April 1983. The City contracted Stanley Consultants, Inc. of Muscatine, Iowa,
to prepare a report (Stanley Consultants, Inc. 1983) providing documentation
of progress made in pursuit of licence application such as that required for
the six-month FERC progress report due in October 1983.
In September 1984, the City of Kankakee Department of Water Pollution Control
contracted the Illinois Natural History Survey [INHS] to conduct a biological
inventory of freshwater mussels (Mollusca: Unionidae) likely to be affected
adversely by re-construction of the existing hydroelectric facility.
Particular attention was given to federal and state endangered and threatened
species, which, based upon past records and information about habitat
preferences, were known or thought likely to occur in the Kankakee River.
DESCRIPTION OF STUDY AREA
The City of Kankakee hydroelectric plant is located at the south end of the
Kankakee River dam in the City of Kankakee, 90 m upstream of the Washington
Avenue (U.S. routes 45 and 52) bridge (Figure 1). The legal description of
the study area, taken from a U. S. Geological Survey topographic quadrangle
map, is as follows:
IL, Kankakee Co., Kankakee River, in Kankakee. T.30 N, R.13 W,
NE/4, NW/4, NW/4, SW/4, Sec. 5. U.T.M.: 4551400m N, 427120m E,
Zone 16. Kankakee, Ill. (7.5' series, 1964 ed., 1973 PR) USGS
topographic quadrangle map.
Location of study site discussed in Survey of Kankakee River
mussels (Mollusca: Unionidae) at site of proposed hydroelectric
plant reconstruction, City of Kankakee, Kankakee County, Illinois
(from Kankakee, Ill. 7.5' quadrangle).
Figure 1.
METHODS
Mussels were collected from the Kankakee River in Kankakee on 27 September
1984 for the purpose of determining the species composition and relative
abundance of the mussel population immediately downstream of the existing
hydroelectric facility powerhouse draft tubes (Figure 2, Section H), an area
commonly referred to as the raceway.
Collections were made under the supervision of INHS malacologist Jeanine M.
Kasprowicz, with the assistance of INHS biologist Mark J. Wetzel. Mussels
were collected by divers Hank Mann and Larry Shields of Stanley Consultants
Inc., under the direction of engineer lan J. McAlister, also of Stanley
Consultants, Inc.
The study site was approximately 700 m2 in area, encompassing the width of the
existing powerhouse structure (35 m) and extending downstream 20 m. Ten
transects of the raceway river bottom were searched by diver Hank Mann. These
transects were perpendicular to the powerhouse structure (Figure 3). An area
approximately 1.5 to 1.8 m in width was sampled by hand, to a depth of 5 cm
into the substrate, for the entire length of each transect. At the completion
of each transect, mussels were returned to the boat for processing by INHS
personnel.
The substrate within the study area was composed of sand, gravel, silt,
rubble, and rock. This natural substrate was covered with a considerable
amount of garbage, junk, debris, and heavy trash, including, but not limited
to, bed springs, shoes, cans, glass bottles, bicycles, and a large collection
of fishing tackle, all encountered within throwing distance of the powerhouse
catwalk to the east and the retaining wall to the south of the study area.
Beyond this range, trees and brush overlying the natural substrate were
encountered. Substrate downstream of the powerhouse draft tubes and closest
to the center of the river consisted primarily of sand, gravel, and rubble,
reflecting the influence of flow through the powerhouse turbine bays and
flow incursion from the river. Finer organic sediments were encountered
closer to the south bank of the study area. Figure 4, reproduced from
McAlister (1984), documents more precisely locations of mussels retrieved
from each transect as well as natural substrate type encountered during
the mussel survey.
Mussels collected from each transect were identified, enumerated, and returned
alive to the river. One or two individuals of some species were retained as
voucher specimens. All retained specimens were deposited in the INHS mollusk
collection.
RESULTS
During this survey 33 individuals representing 5 genera and 7 species of
mussels - Actinonaias carinata (Barnes), Anodonta grandis Say, Anodonta
imbecillis Say, Lampsilis radiata siliquoidea (Barnes), Lasmigona complanata
(Barnes), Lasmigona costata (Rafinesque), and Quadrula pustulosa (Lea) - were
retrieved by Diver Hank Mann of Stanley Consultants, Inc. from depths of 0.8
to 6.8 m (Table 1).
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Figure 2. Location of study site (Section H) surveyed for freshwater unionid
mussels at the site of the proposed hydroelectric plant
reconstruction, City of Kankakee, Kankakee County, Illinois
(redrawn from Kankakee, Ill. 7.5' quadrangle).
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Location of transects at study site surveyed for freshwater unionid
mussels at the site of the proposed hydroelectric plant
reconstruction, City of Kankakee, Kankakee County, Illinois
(reproduced from McAlister 1984).
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Locations of unionid mussels retrieved from each transect, as well
as natural substrate type encountered during the mussel survey at
the site of the proposed hydroelectric plant reconstruction, City
of Kankakee, Kankakee County, Illinois (reproduced from McAlister
1984). (The term "half-dead clam" refers to a single valve of a
dead or subfossil individual).
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Table 1. Species and numbers of mussels collected 27 September 1984 from the
Kankakee River immediately downstream of the Kankakee River
hydroelectric plant powerhouse in Kankakee, Kankakee County,
Illinois.
SPECIES NUMBER
CLASS PELECYPODA
Order Eulamellibranchia
Superfamily Unionacea
Family Unionidae
Actinonaias carinata (Barnes) 16
Anodonta grandis Say 7
Anodonta imbecillis Say 1
Lasmigona complanata (Barnes) 1
Lasmigona costata (Rafinesque) 4
Lampsilis radiata sitiquoidea (Barnes) 3
Quadrula pustulosa (Lea) 1
Total 33
DISCUSSION
The mussel community immediately downstream of the Kankakee River dam is one
of the most abundant and diverse of any presently known from the Kankakee
River. Seven species of unionid mussels were collected from the hydroelectric
plant study site for this survey on 27 September 1984. Including the results
from another recent survey (Wetzel et al. 1985), 19 of the 20 unionid mussel
species collected from the Kankakee River since 1976 were collected in
September 1984 from within and immediately adjacent to this present study
site.
Because sampling methods are difficult to standardize, results from various
mussel surveys are not easily compared. Conditions such as depth, flow, water
temperature, substrate, and weather may be more or less favorable during
different studies, and amount of effort expended per unit area sampled varies.
Even when the effects of such variables are minimized, apparently random
fluctuations in mussel populations at the same site have been observed from
year to year (Van Cleve 1940). Nevertheless, some idea of the quality of the
mussel community immediately downstream of the Kankakee River dam in Kankakee
can be obtained by comparing the results of other recent surveys, summarized
below, with the findings of the present study. Extremely favorable sampling
conditions were present during the mussel surveys conducted by INHS personnel
during August and September 1984.
Five Kankakee River locations in Illinois were sampled in 1976 and 1978 by
Lewis and Brice (1980). Eighteen species of live unionid mussels were
collected in their study, 15 of which were present at their Custer Park site
(27.3 km downstream of the Kankakee River dam in Kankakee). This site also
was sampled quantitatively using SCUBA and wading (Brice and Lewis 1979), and
yielded densities of 0 to 56 mussels/m2.
During her 1978 survey, Suloway (1981) sampled 13 river locations throughout
the 90 km length of the Kankakee River in Illinois. Of these 13 stations, the
site downstream of the Kankakee River dam in Kankakee (Suloway's Station 6)
yielded 12 of the 20 species collected during her entire survey. The number
of individuals at this site (189) was second only to that taken from Suloway's
Station 10 at Custer Park (197).
Thirteen species of unionid mussels were collected by INHS personnel during
October 1979 from a stretch of the Kankakee River between Aroma Park
(approximately 6.4 km upstream from the Kankakee River dam in Kankakee) and
the Illinois-Indiana border (Brigham et al. 1981).
Brigham et al. (1984) recently conducted a mussel survey at a site 1.5 km
downstream of the Kankakee River dam in connection with a City of Kankakee
sewer interceptor project at Bird Park. Quantitative sampling of 36 0.5m2
quadrats with SCUBA and wading revealed densities from 0 to 14 mussels/m2.
Eleven species were collected.
Kasprowicz et al. (1985) surveyed the Kankakee River mussel fauna at
Wilmington (28.9 km downstream of the Kankakee River dam in Kankakee) on 7
September 1984; 11 species were collected.
In conjunction with an Illinois Department of Transportation project to remove
and replace the Washington Avenue bridge, Wetzel et al. (1985) conducted a
survey of the fish and mussel fauna of the Kankakee River, immediately
adjacent to the present hydroelectric plant study. During the Washington
Avenue bridge study, an area of approximately 9,800 m2, extending to both
banks of the river and to approximately 25 m upstream and 45 m downstream of a
line bisecting the present Washington Avenue bridge, was sampled by hand.
This area was sampled in sections roughly defined with respect to the bridge
and each shoreline (Figure 2, Sections 1 through 6). During this survey 579
individuals representing 13 genera and 17 species of mussels were collected
(Table 2), with Actinonaias carinata (Barnes) accounting for 70.3% of the
collection. Other species which made up more than 1% of the collection
included Quadrula pustulosa (Lea) (11.23%), Alasmidonta marginata Say (5.53%),
Megalonaias gigantea (Barnes) (2.76%), Cyclonaias tuberculata (Rafinesque)
(1.90%), Lasmigona complanata (Barnes) (1.21%), Lasmigona costata (Rafinesque)
(1.21%), Pleurobema cordatwn (Rafinesque) (1.21%), and Ligumia recta (Lamark)
(1.04%) (Wetzel et al. 1985).
Riffles in and near the channel, with substrate composed of sand, gravel,
rubble, and bedrock, and with a strong current, supported the greatest
abundance of mussels, particularly Actinonaias carinata. However, the
greatest diversity of mussel species (16) was found in Section 1, where the
substrate was generally finer and the current more gentle (Wetzel et al.
1985). Ten species of unionid molluscs were collected from Section 4,
immediately downstream of the present hydroelectric plant study area.
Two species (Anodonta grandis and Lampsilis radiata siliquoidea) collected
during the present hydroelectric plant study were not collected during the
Washington Avenue bridge study.
Nineteen species of unionid mussels have been collected from the Kankakee
River immediately downstream of the dam in Kankakee since 1978; 7 of these
were collected during this present study while 12 additional species were
collected on 21 September 1984 in the vicinity of the Washington Avenue
bridge, immediately adjacent to the hydroelectric facility study area. The
mussel community at this site thus appears to be one of the most diverse, as
well as one of the most abundant, of any known from the Kankakee River in
Illinois.
PRESENT STATUS OF MUSSELS IN THE KANKAKEE RIVER
Approximately 50 percent of the known species of freshwater mussels in the
world occur in eastern North America (Stansbery 1970), achieving their
greatest diversity in the Mississippi River basin (Johnson 1970). Significant
depletions in both numbers of individuals and species have occurred in the
last century throughout the country and have been documented for river systems
such as the Illinois (Starrett 1971); Kankakee (Brigham et al. 1981; Suloway
1981); Kaskaskia (Suloway et al. 1981); Little Wabash (L. Suloway,
unpublished); Ohio and Tennessee (Stansbery 1971); Rock (Miller 1972);
Vermilion (Matteson and Dexter 1966; Suloway 1975); and the Wabash (Krumholz
et al. 1970). A special case can be made for the protection of this unique
fauna (Brigham et al. 1981).
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Table 2. Species and numbers of unionid molluscs collected 21 September 1984
from the Kankakee River at the Washington Avenue bridge, City of
Kankakee, Kankakee County, Illinois (from Wetzel et al. 1985).
SPECIES NUMBER
CLASS PELECYPODA
Order Eulamellibranchia
Superfamily Unionacea
Family Unionidae
Actinonaias carinata (Barnes) 407
Actinonaias ellipsiformis (Conrad) 5
Alasmidonta marginata Say 32
Amblema plicata (Say) 2
Anodonta imbecillis Say 5
Cyclonaias tuberculata (Rafinesque) 11
Elliptio ditatata (Rafinesque) 4
Fusconaia flava (Rafinesque) 1
Lampsilis ovata f. ventricosa (Barnes) 1
Lasmigona complanata (Barnes) 7
Lasmigona costata (Rafinesque) 7
Ligumia recta (Lamark) 6
Megalonaias gigantea (Barnes) 16
Pleurobema cordatwn (Rafinesque) 6
Quadrula metanevra (Rafinesque) 1
Quadrula pustulosa (Lea) 66
Quadrula quadrula (Rafinesque) 2
Total 579
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In response to the decline in mussel populations, federal and state
governments have enacted legislation to protect several species. The federal
government currently lists 22 species of mussels found in the United States as
endangered (U. S. Department of the Interior [USDI] 1984a). Lists of
endangered, threatened, rare, or protected mussels also have been established
by several states adjacent to or near Illinois, including Alabama (Stansbery
1976); Arkansas (Sam Barkley, Arkansas Game and Fish Commission, pers. comm.),
Indiana (Indiana Revised Statutes 1984), Kentucky (Babcock 1977, Branson et
al. 1981); Michigan (van der Schalie 1975), Minnesota (Anon. 1984), Missouri
(Wilson 1984); and Ohio and Wisconsin (McGaugh and Genoways 1976).
Illinois (Illinois Administrative Code 1984) recently emended their list of
endangered and threatened species of vertebrates and plants to include nine
federally endangered mussels presently occuring or known to formerly have
occurred in Illinois waters. A number of freshwater mussels presently
occurring or known to have occurred formerly in Illinois were proposed to the
Endangered Species Technical Advisory Committee for state listing by INHS
personnel on 26 March 1985 (Liane Suloway, pers. comm.), including Plethobasus
cyphyus, a species (one specimen) collected on 7 September 1984 from the
Kankakee River at Wilmington in Will County (Kasprowicz et al. 1985).
Studies during the last 100 years have yielded 37 species of mussels from the
Kankakee River and its tributaries. Of these, only one, Lampsilis higginsi
(Lea) (= Lampsilis orbiculata of Burch 1975), currently is considered
federally endangered. Two other species reported from the Kankakee River,
Cumberlandia monodonta (Say) and Simpsoniconcha (=Simpsonaias) ambigua (Say),
currently are assigned to Category 2 (USDI 1984b), which means they are
proposed for federal listing as endangered or threatened, but that conclusive
data on biological vulnerability and threat currently are not available.
These species have not been reported from the Kankakee River since 1906
(Suloway 1981). Eighteen of the 37 mussel species known to have occurred
previously in the Kankakee River basin are listed as endangered, threatened,
or rare in other states (Indiana, Kentucky, Michigan, Missouri, or Ohio).
The general decline in the mussel fauna of the Kankakee River in Illinois may
be due to several factors, including pollution (domestic and industrial
effluents, and fertilizer and pesticide runoff), habitat destruction (dam
construction, and increased sedimentation resulting from dredging and
channelization, particularly in Indiana), and overharvest (commercial
clamming, first during the early and mid-1900's for the pearl button industry,
and recently for the cultured pearl industry in Japan). Only 20 species of
freshwater mussels have been collected from the Kankakee River since 1976.
Based upon available historic and current information, several species of
mussels reported from the Kankakee River in Illinois presently could be
considered uncommon or localized in Illinois, and in some cases the United
States. Two species collected from below the Kankakee River dam in September
1984 (Table 3), Cyclonaias tuberculata (Rafinesque) and Ligumia recta
(Lamarck), are considered uncommon and on the decline in Illinois.
Cyclonaias tuberculata was collected by Matteson from the Fox, Kankakee, and
the Vermilion (Wabash drainage) rivers during the 1950's. In Illinois, it
recently has been collected from the Kankakee, Vermilion, Rock, and Ohio
rivers, but apparently is absent from the Des Plaines and Spoon rivers where
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it previously had been collected (Baker 1906). It is uncommon and possibly
extirpated from the upper Mississippi River. Eleven C. tuberculata were
collected from the vicinity of the Washington Avenue bridge in September 1984
(Table 2); three of these were collected from Section 4 (Figure 2) and five
were collected from Section 1 (Figure 2). No C. tuberculata were collected
during the present hydroelectric plant study.
Ligumia recta was collected by Matteson from the Fox and Kankakee rivers and
the Rock River basin during the 1950's. This species was considered rare even
at that time. This species recently has been collected from the Kankakee and
Rock rivers, and also has been observed in the Mississippi (where it is rare)
and the Ohio rivers in Illinois. Although this species once was common in the
Illinois River, it apparently is extirpated now (Starrett 1971). This species
also appears to be extirpated from the Kaskaskia and Spoon rivers in Illinois.
Six L. recta were collected from the vicinity of the Washington Avenue bridge
in September 1984 (Table 2); two of these were collected from Section 4, one
was collected from Section 1, and two were collected from Section 5 (Figure
2). No L. recta were collected during the present hydroelectric plant study.
POTENTIAL IMPACT OF PROPOSED CONSTRUCTION ON EXISTING MUSSEL POPULATION
A significant mussel population exists in the Kankakee River immediately
downstream of the Kankakee River dam in Kankakee. Of the 22 species of
unionid mussels collected from the Kankakee River in Illinois since 1909, 20
have been collected since 1976. Nineteen species were collected from within,
immediately adjacent to, and downstream of the existing hydroelectric facility
in September 1984 (Wetzel et al. 1985; this study). The population of unionid
mussels within the present study area is considerably smaller and less diverse
than that existing in the adjacent area below the dam. Removal and
reconstruction of the existing hydroelectric facility may have a significant
adverse effect on those few mussels present in the area immediately adjacent
to the powerplant draft tubes (Figure 2, Section H), although the exact zone
of impact cannot be delineated.
Mitigation of the negative impact on the unionid mussels which may result from
removal and reconstruction of the existing hydroelectric facility could be
accomplished through the physical relocation of the mussel population just
before construction begins. Mussels would be removed from the construction
zone and transplanted to an area of similar depth, substrate type, and flow.
Suitable habitat is present downstream of the study site. If mitigation is
recommended by the USDI Fish and Wildlife Service, relocation of mussels
should be completed during a period of low flow and warm temperatures (most
likely during August and early September), when mussels are active and
personnel can function efficiently. The relocation of mussels should be
conducted under the direction of qualified malacologists familiar with the
Kankakee River and its fauna.
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